Bile acids are formed in the liver from cholesterol. They are excreted in bile and participate in the enterohepatic circulation as primary bile acids (chenodeoxycholic acid, cholic acid) and secondary bile acids (deoxycholic acid, lithocholic acid, ursodeoxycholic acid).'2 About 95-99% of bile acids are reabsorbed from the intestine. This occurs mainly by an active process in the distal part of the ileum and to a less extent by passive diffusion along the whole intestine.
Ileal resection leads to bile acid malabsorption and altered lipid composition.34 This might result in 'bile acid deficiency' in the enterohepatic circulation and consequently a relative excess of cholesterol and cholesterol supersaturated bile.' Cholesterol supersaturated bile has been pro- Table II . The molar percentage of cholesterol was lower, but not significantly lower, in the patients with ileal resection than in the healthy control subjects (4.6 molar % v 5.6 molar % p<0 1). There were no significant differences in the molar percentages of phospholipids or bile acids between the patients and the healthy subjects.
Cholesterol saturation was significantly lower in the patients than in the control subjects (64% v 86%, p<0 005). None of the 10 patients had supersaturated bile. As cholesterol saturation of bile increases with age," we related the data for our patients to the data for control subjects of corresponding age. As the Figure shows, in all but one patient cholesterol saturation of bile was below normal.
Biliary bile acid composition differed between the patients and the control subjects (Table III) . Thus the percentage of deoxycholic acid was significantly lower in the patients than in the control subjects (12.7% v 23.4% p<0 05). Surprisingly, the amount of ursodeoxycholic acid was significantly higher in the patients than in the control subjects (103% v 0.7% p<0.001). There were no correlations between the length Bile acid composition in our patients with ileal resection was characterised by a significant decrease in the deoxycholic acid fraction and a surprisingly high percentage of ursodeoxycholic acid. There were no significant differences between the patients and healthy control subjects for cholic acid, chenodeoxycholic acid, and lithocholic acid. The decreased molar percentage of deoxycholic acid is in agreement with the results of several studies,4 18 192123 but not with all. '7 2425 Low deoxycholic acid concentrations may be due to impaired formation or conservation, or both. Probably the decrease in deoxycholic acid in patients with ileal resection is caused by reduced exposure of cholic acid to bacterial 7 a-dehydroxylase because of a shortened intestinal transit time. This is further supported by previous studies on the faecal pattern of bile acids in patients with Crohn's disease showing a pronounced low relative proportion of deoxycholic acid and an increased proportion of cholic acid.23 26 Ursodeoxycholic acid is the 7 j-hydroxyepimer of chenodeoxycholic acid and is usually found only in small concentrations in human bile.2728 Previous studies in healthy subjects and in patients with Crohn's disease have shown that ursodeoxycholic acid is formed from chenodeoxycholic acid via 7-ketolithocholic acid as an intermediate.293' Chenodeoxycholic acid is oxidised to 7-ketolithocholic acid by bacterial enzymes in the intestine. In the liver most of the 7-ketolithocholic acid is reduced to chenodeoxycholic acid and only a little to ursodeoxycholic acid. Some chenodeoxycholic acid may also be transformed to ursodeoxycholic acid in the intestine. 32 A slightly increased amount of ursodeoxycholic acid in unoperated patients with Crohn's disease has been reported by Rutgeerts and colleagues2533 and Nishida et al. 34 However, in contrast to our results Rutgeerts et al'8 19 Our results show that there should be no increased risk of cholesterol gall stone formation in patients with Crohn's disease who have undergone ileal resection. On the other hand, in several studies an increased prevalence of gall stones among patients with ileal dysfunction has been found.7"'0 How can we explain that? It may be that patients with ileal resection preferentially form pigment stones. It has been reported from studies in the prairie dog and guinea pig that ileal resection produces gall stones of pigment type.42 43 Patients with Crohn's disease who have undergone ileal resection have low choltsterol saturation of bile to which an increased amount of ursodeoxycholic acid may contribute. Such patients should therefore not run an increased risk of cholesterol gall stone formation. 
